Significant enhancement of methionol production by co-expression of the aminotransferase gene ARO8 and the decarboxylase gene ARO10 in Saccharomyces cerevisiae.
Methionol is an important volatile sulfur flavor compound, which can be produced via the Ehrlich pathway in Saccharomyces cerevisiae. Aminotransferase and decarboxylase are essential enzymes catalyzing methionol biosynthesis. In this work, two aminotransferase genes ARO8 and ARO9 and one decarboxylase gene ARO10 were introduced into S. cerevisiae S288c, respectively, via an expression vector. Over-expression of ARO8 resulted in higher aminotransferase activity than that of ARO9. And the cellular decarboxylase activity was remarkably increased by over-expression of ARO10. A co-expression vector carrying both ARO8 and ARO10 was further constructed to generate the recombinant strain S810. Shaking flask experiments showed that the methionol yield from S810 reached 1.27 g L(-1), which was increased by 51.8 and 68.8% compared to that from the wild-type strain and the control strain harboring the empty vector. The fed-batch fermentation by strain S810 produced 3.24 g L(-1) of methionol after 72 h of cultivation in a bioreactor. These results demonstrated that co-expression of ARO8 and ARO10 significantly boosted the methionol production. It is the first time that more than 3.0 g L(-1) of methionol produced by genetically engineered yeast strain was reported by co-expression of the aminotransferase and decarboxylase via the Ehrlich pathway.